Dysregulation of the endothelial nitric oxide synthase-soluble guanylate cyclase pathway is normalized by insulin in the aorta of diabetic rat.
Antiatherogenic effects of nitric oxide (NO) are mediated by activation of soluble guanylate cyclase (sGC) and are impaired by diabetes in animals and humans. We investigated whether uncontrolled diabetes and insulin therapy effect expression and function of the main enzymes of the endothelial nitric oxide (eNOS)-sGC signaling pathway in vivo. Expression and function of eNOS, sGC and protein kinase G (PKG) were studied by Western blot analysis and vasorelaxation to NO-donor in thoracic aortas from control (CON) and streptozotocin (SZT)-induced diabetic rats during uncontrolled diabetes (DM) and insulin treatment (INS) for 8 weeks. Protein level of eNOS was increased (+300%, P < 0.05), while sGC (-50%) and PKG (-65%) proteins were reduced (P < 0.03) in aortas of DM. Insulin treatment normalized these defects resulting in eNOS, sGC and PKG aortic protein content comparable to control. In aortic rings, diethylamine NONOate (DEA-NONOate)-induced vasorelaxation was attenuated (P< or =0.05) in DM compared to control and returned to normal in INS. Thus, experimental diabetes decreases sGC and PKG expression and their NO-dependent activation in aorta despite overexpression of eNOS. These abnormalities are normalized by insulin treatment and improved metabolic control.